A series of ether-linked bis(isoxazoline) derivatives 4 were prepared by 1,3-dipolar cycloaddition reactions of nitrile oxides with allyl alcohol and allyl ethers. Products 4 were characterized by IR, NMR, and elemental analysis and were evaluated for their antimicrobial activity.
Introduction
Among five-membered heterocycles, isoxazolines represent a class of compounds of great biological importance. For instance, isoxazolines posses a broad spectrum of biological activity 1, 2 (insecticidal, antibacterial, antibiotic, antitumour, antifungal, etc). Isoxazoline also serves as an important building block for the synthesis of biologically active molecules 2 and serves as a prodrug for an antiarthritic agent. 3 In fact, Valdecoxib is an isoxazoline derivatives, now widely used in the market as an anti-inflammatory drug. 4 Literature studies reveal that bisheterocycles bearing isoxazoline 5 or pyrazoline 6 were synthesized via 1,3-dipolar cycloaddition of aldoxime / aldehyde hydrazone to divinyl ketone / sulfone using chloramine-T as a dehydrating agent. 1,3-Dipolar cycloaddition reactions are useful tools for the construction of biologically potent five-membered heterocycles, 2 and nitrile oxides serve as excellent 1,3-dipoles. Cycloaddition of nitrile oxide to olefinic compounds are of synthetic interest, since the resulting isoxazolines are versatile intermediates for the synthesis of bifunctional compounds. 7 Nitrile oxides can be generated by dehydrogenation of aryl aldoximes with mercuric acetae, 8 manganese dioxide, 9 tert-butyl hypochlorite, 10 chloramine-T 11 etc. In our laboratory, 11 we used chloramine-T extensively for the generation of nitrile oxides and nitrile imines from aldoximes and aldehyde hydrazones, respectively. Recently, Rai et al. used chloramine-T for the generation and cycloaddition of α-nitrosoolefin 12 and α-azoalkenes 13 from ketoximes and ketone hydrazones, 
Scheme 1
The olefinic group in 3 was used to form another isoxazoline ring. Refluxing of 3a-d with 1a-f in the presence of chloramine-T for 3 h gave yellow oils of 3-aryl-substituted 5-[[ (4, H NMR spectra were recorded on a Bruker AM 300 MHz spectrometer using CDCl 3 as solvent and tetramethylsilane as internal standard. 13 C NMR spectra were measured on Jeol 400 (100 MHz) instrument. Elemental analyses were obtained on a Vaio-EL instrument. Thinlayer chromatography (TLC) was carried out with pre-coated silica gel G plates.
[4,5-Dihydro-3-(p-tolyl)isoxazol-5-yl]methanol (2a). Typical procedure A mixture of 1a (1.0 g, 7.40 mmol) and chloramine-T trihydrate (2.08 g, 7.41 mmol) in ethanol (20 mL) was stirred at room temperature for 5 min. To this mixture, allyl alcohol (0.43 g, 7.41 mmol) in ethanol (5 mL) was added and the reaction mixture was heated on a water bath for 3 h. After completion of the reaction (monitored by TLC) the reaction mixture was cooled to room temperature. Sodium chloride formed was filtered off and washed with ethanol (15 mL). Filtrate and washing were combined and evaporated in vacuum. The residue was extracted with ether (25 mL), the ether extract was washed successively with water (2 × 15 mL), 5% NaOH (2 × 15 mL), and saturated brine solution (10 mL). The organic layer was dried over anhydrous sodium sulphate. After evaporation of the solvent the product was purified by the column chromatography using the chloroform/acetone (9:1) as eluent, and a yellow oil 2a was obtained (1.07 g, 76%). 1 
5-[(Allyloxy)methyl]-4,5-dihydro-3-(p-tolyl)isoxazole (3a). Typical procedure
A mixture of 2a (1.0 g, 5.23 mmol), allyl bromide (0.63 g, 5.25 mmol), tetrabutylammonium bromide (0.17 g, 0.53 mmol) and potassium hydroxide (0.29 g, 5.18) was stirred overnight in THF (15 mL). After completion of the reaction (monitered by TLC), the solvent was evaporated under vacuum, the residue was extracted with ethyl acetate (2 x 15 mL), washed with water (2 x 10 mL) and dried (Na 2 SO 4 ). The solvent was evaporated, and the residue was subjected to column chromatography (chloroform/benzene, 8:2) to give a yellow oil 3a (0.98 g, 81% 
5-[[(4,5-Dihydro-3-(3,4,5-trimethoxyphenyl)isoxazol-5-yl)methoxy]methyl]-4,5-dihydro-3-(p-tolyl)isoxazole (4ab). Typical procedure
A mixture of 3a (1.0 g, 4.33 mmol), 1b (0.91g, 4.31 mmol) and chloramine-T trihydrate (1.22 g, 4.34 mmol) in ethanol (20 mL) was heated on a water bath. After 3 h the reaction was completed, and the mixture was cooled to room temperature. Sodium chloride formed was filtered off and washed with ethanol (15 mL). Filtrate and washing were combined and the solvent was evaporated in vacuum. The residue was extracted with ether (25 mL), the extract was washed successively with water (2 × 15 mL), 10% NaOH (2 × 15 mL), and saturated brine solution (10 mL). The organic layer was dried over anhydrous sodium sulphate. Evaporation of the solvent yielded the product, which was subjected to column chromatography using chloroform as eluent to give a yellow oil 4ab (1.34 g, 68%), R f 0.65 (chloroform). 1 
5-[[[4,5-Dihydro-3-(4-nitrophenyl)isoxazol-5-yl]methoxy]methyl]-4,5-dihydro-3-(p-tolyl)-isoxazole (4ac)
.
